Interaction between monocytes and vascular smooth muscle cells induces expression of hepatocyte growth factor.
To investigate the expression of hepatocyte growth factor (HGF)--a multifunctional factor implicated in tissue regeneration, wound healing and angiogenesis--that is induced by cell-to-cell interactions between monocytes and vascular smooth muscle cells (VSMCs), using coculture of human VSMCs and cells of the human monocytoid cell line, THP-1. We collected supernatant from the coculture medium and measured HGF concentrations with an enzyme-linked immunosorbent assay. Northern blot analysis of HGF mRNA was performed using a specific cDNA. To explore which types of cells produce HGF, we performed immunohistochemistry. Coculture of VSMCs with THP-1 cells for 24 h caused a fivefold increase in HGF concentrations over that in control VSMC culture. Northern blot analysis showed an induction of HGF mRNA in the coculture with a peak at 3 h. Separated cocultures demonstrated that both direct contact and soluble factors contribute to the production of HGF. Immunohistochemistry demonstrated that both types of cells in the coculture produce HGF. Neutralizing antibodies against tumor necrosis factor (TNF)-alpha, interleukin (IL)-1beta and IL-6 inhibited the HGF production in THP-1 cells and VSMCs that was induced by the coculture conditioned medium. The protein kinase C inhibitors H-7, calphostin C and K252b, and the tyrosine kinase inhibitor, genistein, significantly inhibited the production of HGF in the coculture. Cell-to-cell interactions between monocytes and VSMCs induced HGF synthesis in both types of cells, suggesting that local HGF production induced by this cell-to-cell interaction has an important role in the pathogenesis of hypertension, atherosclerosis or vascular remodelling.